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(57) Abstract: A semiconductor memory uses a DLL circuit having a phase comparing circuit that compares the phase of an interval 
\jTl clock with that of a delayed clock; and a variable delay adding circuit that adjusts, based on a signal from the phase comparing circuit, 
the delay amount. The semiconductor memory comprises means for inputting a first signal, which is latched to a logic "1" by the 
start of a period of the internal clock at a burst commencement, to the variable delay adding circuit via a dummy delay; and means for 
determining the duration of the logic "1" of the first signal, which is received from the variable delay adding circuit via the dummy 
delay, until the end of the period of the internal clock to establish, based on the duration, an initial value of the delay amount of the 
jj^ variable delay adding circuit. 
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[0002] jfrffs ^MZM&t^VbXJX^ ^y^^.^)(Dm^MMKWTJX\^ 0 ^(DtytU 

K*7?^atty&tt&b\J&<D^ffl3:\t^ffi* =fH*&DLL (Delay Locked Lo 
op) [Slj&^li^tK J^V^ li^ftTl^^Rkf, #Ml#I) 0 
[0003] #fF^CiKl:#H2001-326563-^-^ 



[0004] J^T^ DLL|Hl^&<Oi6&lH4t!:oV^|gi7Sr#flgLootttMt"5o 017f*DLL[U 

^^0^(DDLL[U^ («i£) -ettifiSJi^ny^ (0»Rfi£, 133MHz) 
V^n^jftffrgrg^tbTl^o hZ2>&, 017(a) ^-TJ;5^»^^133M 
Hz, JliT=7. 5ns-C{*, rtSP^ns^jg® (^J3— 4ns) ir, DQ^s/^xig® (#*J5n 

?viyy-iCMir%BQMfi(D^yhTiys*?4J>>&mi&irZ> 0 ^ODLLHIS&-ef*, 017 

[0005] rtfp^n^^^cD^gp^^^^o^^^-eii^^fc^^^, rjaSBT-pW^py 
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5 0 iai8riDLLHn&ot«e^j^i-ia-c*>5o 

018 ^i~DLL|HlB& 1000 \Z.^X.htlZ>\H^?v*/? ( ftfflSCLK) fi^SP^iajy ^ 
t) 0 i(D**<D^ny^^ffii-5^, DQ(D^^^^rt^n^31M^( At) flS 
[0007] ^-C, DLLllIS^1000^«^^fc^n^^$^(c:3g^T^^n^^|l|^(c: 

^ns^lnl^s©^— «1002Sr#^PU7h^-e, te*BittfcHIS&1003^J;^ 

^«#*p[Ui^ioo4(D3SM*^f«i-§o fcmm^tte'otcm&x*, jf^—m 

[0008] 019^*51^ jg®^n^^rt^^n^(D^^^5J;5^^ig^#^ptlI{^i 

3g® (F*3^£^3g^B^) +DLLiS35£=MSBTj^9^ 3gM^n 
[0009] _hiEDLL®j&-efc}\ ^W^^^n^^M^^^^fJ-efe^-^^^it^^ 
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[0010] U5>U ^t©77^^^y©fttt1j:^Pt^lE*tliLi^^t^ny^ 

[0011] #%m\Z. mM?^y?\z.te\^Xh9V1$^y?bVQ\tit}b<Dmn^®c 

[0012] ft^iIl^fBfc^^^^y^, «^n5/^^^-r§rt$P^n5/^3SM^+e^i- 

«9fiffB^$— @M^MbTA^$^cff)fB^10ff^(DT^^^^fflft(D«B# 

[0013] ffM2^E«<D^{2M^yj3:, ^^n^^^^-T^rtlfB^n^^jgM^^i- 

rt^^n^^^ff)fBW^3a®#*P[lI^«fB^-igM^LTA^$^ 



WO 2005/078735 



4 



PCT/JP2005/001895 



[0014] ff^il3^fE<c^^a¥f*^y«, ft&?viy?\Z*f?Z>Pi&?vy?mmz.ftmir 

[ooi5] ff^ii4^tB«c^^ft:^y^, mffBDLL0^#x.§^^^j;«9, m^m^m 

tf^mxh^b^nbir^ 0 

®t&£bKmx.Z>Z.b%!®mbirZ) 0 
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[0019] W^ig8^fB*c<D^{£^yte\ *M§*&B#fc, ttlfBDLLdl^^yir^h-t-^ 

[0020] ft^in^j:^«\ ^bm^m^ mm^^y^coi^ti^mmcomt^^ 
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[0022] m^k^KXfUi, *h$M8ft<DWRikr£~- Kfc*5VvC % rtS|IW©l^ 

[0023] ff^il4^J;^^\ DLLdlS&^iix.^^^J:^, i^mbtMt£rL-rvv£i^ra; 

^m^mi^m^h^^xm^^mrnxm^w,^— ^mti^imx^ 
[0024] it ^ii5^j:^x«\ ^^m^mm<^t^^ti^\z.-^K.^mmm^^< 

[0025] M^il6^j;tbtf , ^bmi^^Mit^e— K^v^T, ft^tz^m^n 

[0026] ff^il7^J;^^\ a— if— ji^n^ W^^iU l^ny^^J&V ^ 



WO 2005/078735 



7 



PCT/JP2005/001895 



[0027] 



[0028] [Ell]^0J!(D||ife(D^||^*5it^^#:^y»*^!j (v^^^t^mu^) 
[EI2] El 1 <DDLL0g&<D«j}£<Z) M£r^iif£j$ Mm o 

[|E|3]02(DDLL0{^(Dl!]^iaPJ-r^cJe)<^^^^^i'--K 
[04]H2(Dff!IJ^][lI^(D*^^i-[lI{^E| o 



[m8]Bi7 (Dwm^M^m^^-rmo 
[ m 9] ei 2 <D\tm it t£ m s& <v m^, *m ~r m & m „ 

[ El 1 0] 0 9 <£>$tfg ittSE HI 1 HJfe^iJ Ho 

[El 1 l]BI2©=i— ^3SJElHll&©#I^Sr^'t- ms&Eio 

[El 12] 0 1 lco=3— xf^Wv^HI l&ofll^tr^i- mss Elo 

[Eli3]mffi^^i-§3l®^^^^tb^<SMi-§^VW^/V(Di^#r|^i-EI, 

[Hll4]E|2<D7T^>'®®lHlj^^*^^i-ISIS^EIo 

[El 15]EI i4(D^r-r^V W0S^(D«^^i-[HlS&E 



[El 16]EI iA(D-7r^>^y^M^(Dm^^^rm^M 0 

\M 1 7]DLL[U j^(D^tt^PJi-^fc^ <D Elo 
[El 18]DLLmS§(Z>t£5f5»^i-Elo 

[El 1 9] El 1 8<DDLL[h1B&<d»j ff^Ift W irZiz tb (D$4^y?*f- — K 

[0029] 1 n-^K^^V^-^K^v^ 
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2 pvyffflWm 
6 DLLIH 

[0030] ^W&mM1rZtclb<Dm&(DMMK^\^xmm%:0mv^'DMWirZ> o 

[0031] El UCiSV v"C\ 3vyKf3^/3-7yKl/^^l|i, TFl/X&XTfDIN&y*^ 



ffl ^IS/Tr So if = A;fr ^S<5< DLL Wg&m (DLLtf>f£ffl /TOffi & 

^fcrfff #)Viri* '*~-xhi^'?r*'l'Xffl&m&3* DLL[U^6, DOUTffl^Uy 
/&ff F<DWM. Pnysns^i/i/^-rmW) tt, xh~Txi/> 

[0032] ^ns/^ft!H»iaiS2H:, ^Mt ^CE # £TKw^$rff {At>iStiZ> 

[0033] ^h-»-^n^-^J^IIlIj^3^, /^^^y^nt^^tilLl^t^ Sn^ffiLT 
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[0035] DLLHI{^6{i. ^SB^ny^Cl^tSf^lRl+BirJfeSDLL^ny^caSr^^L^ 
[0036] ^133^9^7^ DOUTfflF/F13f£ N ?ny?fflfflm&2frb(Dp%1&?vy?C 
[0037] ir^T^°8«, Xbi/>?v^XM^M$&3fab<DTV\/XM&in ^ATDK 
[0038] $*7V*5-/*f— ?*te\s?#12\^ ~7y^Zf~7nyzf(F/F) lO&^L-T 

^° (F/F) 1 l^LT^- ^h^^n^$lJ^I[Hl{^3^^(D/^— ^hTKV^ 

ot, ir^T^8^i«9^^m$tb^— *&D0UTJBF/F13~.j£5 0 
[0039] DOUTfflF/F13«:, DOUT>'*y:7Tl4fcttJ;fr^5fti&'T r — ^^5^*^5 0 

[0041] < DLLdl^^'fSffl > 
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L^^Jff^-Vlte^rfc— ^/VX&Ztcib, DLLHII&6ttlbf^L3feV\ *fc. DOUT 
JBF/F13fc:i3VvCte\ DLL^T^ff ^Vl^f^ft-^-efeS^ilrJi^L, DLL 

[0042] < DLL [Hi S&^ffi > 

DLLllI^6^ffli-§^(Dt!]f^t-OV ^fBife-t^o 

IrJ^F^^— ^h^^n^Mm{^3^DLL^aff-^Vl^^w- ^-e&jg^ 
^£nU DLL^— ^/Hf -^EN^rDLL[Hlg&6^t±i^;i-^o DLL[U{^6-e«DLL 

^T^ifs-^vi, ;*hW£&ft-^ST\ Soit^DLL^— ^VHf ^-EN^^nb, dl 

Libf^Hfi^U ^-§P^n5/^Cli:}5^|^+B^M3E$^7hDLL^n^C3^DOUT 
ffiF/F13^#t!£i-3 0 DOUTffiF/F13lC*5V^tt, DLLiT^lff -^VltfM^— 
^/V-C&S^SrJ&ftlL, P fc 3$P^n5/^C2-ef*3&< % DLL^n5/^C32HML~C, 

[0043] ffiM<Ds**-Xhi/—'fr^X&1feT~t-%>bs ^hi/^n^0J#[lI^3f*DLL-Y 

^VWf-^-EN^V-fe— vOWCU ^tv^Stt/cDLL[HlS&6^DLLS]f^^T 

[0044] ±^LfcHl(D^#:^y^*DV>TDLL^ffli:DLL^M(D^D«9#xia^^ 
itfcO^coSS tc«t5 0 DLL<D^^^lbf^«^§P^^5/^ClfJ:*fLT5iM«r# 
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-^^K-CMiR-e^ £5 lc*f"5fcfe'C*>5o 100MHz£:^3g£L-T\ 100MH 

[0045] *7c, ^n^W^v' g SbttE«ltB«rR»tfc©ra#C0>JfflS t-i^o DLL^ny^ 
C3J4rtlf|J^n^C2^LT$b^®^^fe^t>©'C*>5fe«)^ DOUTffiF 

[0046] <<DLL[Il^<D*/&>> 

[0047] ffr|#H!ji&100f3\ DLUttffMBtf^ns^^JGfc (Timing generator) N • i E" — Ki50l§N 

3g®HIg&200d^<DagM^^^C6) <D$tfBJtt££fTV \ :*jS3E 0^400 fcfg 
^COAPLUS^ff ^COAMINUS£rtti;frU :7x^J§M[H]S&500^{f ^FINE 
PLUS ^ff -^-FINEMINUS^ff ^EXTRAMINUS Hi ti i~3 0 
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[0048] 3— :*iS®[§!B&400i3\ n-^fV^^tMOl^- XUi?7>#402&— W-t^o 

^n^K^M^?}*, DLL^H5/^C3 (B) &mtl1rZ> 0 
[0049] «DLLHIB&<Dlbf^» 

OT, El2(DDLL[HlS^(D»J^JIIt^Ki-6o 
[0050] <WRfcr£~~ K> 

[0051] mi(D^y^mm^2{ZX^yy-(^—^Mt^CK # ^fc^TK^^^f -^ 
rtf^n5/^C2(Dlo g (D37:T^^v ? ^IWIWb"Ct!]{^ti5/^CF^f)fiJ^]0{^ioo 

K)^yi?XRS7y^7tivzf&±vh&tlfcm±lXfo^ 
[0052] mif. rfjiJ^PtUB&lOOiCT, l*lg|3^n^C2<D2o g <D±LT'9^yi?lZ.mM\^XW% 
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[0053] $IJ#[1I^100^T, ±m<DRS7V^7vi^l)m^%>-in tWTCHV^ 

[0054] 3— ;*ig®l§!B&400fc-C\ ^-=3— ^v^-fW-fe/^OllC-g^h/TV^S^ny^hV^ 

ff^WT^"H'V^/V^i-§*l?(Dl^n^^O^(^^tt^n^^C4^S$^7h 
[0055] =t— ^iS®[U{^400(D#^(Dn— ^1/^^402^ g lO^tfeSn-XfVW 

yOvi:^ i!]f^^n^^C4^^^ofcB#^^I!]f^^n^^C4^^iJ^bf^— 
^r-fe/^OKD^f^^^^— ^^^^402 (K]^n5/^C4^5iJjgb-CV >§=i— ^> 

W-fe/^40 \(Db"h — #^ ^>C> =f — Wir/V40 1 <£>£f =3 —^^^^402 

)(D^"H"^^jA^§(U]^A105) o 

[0056] ^^OUJW^^e-K^H-Ti-^o W-L^KjfN-J;^ r^— mm 0 ^200^ J; 

mm + =3 — xmmm$&4oo\c x^—^mm + r>Q^y^rmm ^ ^ -rzy^—m 
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[0057] <p^- Kdu^^^m^/) > 

DLL[II^<DP;y^— K(M^P^ffi^) ^tf^KHI^tftK-r^o 
[0058] JifBl!]f^A105^#^^^f ^WT^"L'V^/k^^(9=t— ^^^^402(O#^ 
^/WTUi^n^fL $iJW[lIS&100^-CP fc ilfP^ny^C2(D3o g (DzfcT^ 

x*^-rm^tm<9W?Lz> («j^a2od 0 

[0059] $IJ#[1IS&100^-C, _h|B»]f^A201(D^a:y^ % gp£>, FM?xiy?(DA^ g 

f^A202) o f£$o, \H^?W?C2&mmitT \ZS7>^BvYtirZ>(D\^ W){¥?W?C 

"u^v(Dmm^<^x^ mvw^<v?4^?ic^m&wt^%tLtbx&& 0 

[0060] ±t^Wli^A202X^^'LfcW}i / f^y^C4^-~ ^31M[US&400(D=i— ^fVW 
-fe/V40 1 io XXf^r^>MM\Bi^500<Dyr^>'T^ Wi?/V50 1 SrMoTDLL^n^ 
^C3i&3 0 DLL^n^C3^n5/^K7^^7^ilo-CDLL^n5/^C3 (B) <k&£ ( 
»fEA203) o MJ#(Dyir5/Mbf^^J;oT^T-r>-igM[lI{^500(D^^tt 

— ^j1®[H{^400(D=3— ^-xVWfe/^OKDffg-e^ME^tb-CV^o &:Jo, iti 

[0061] ^<DUy?^—}<\®M?^yy-W l jj)CDmi^K£V), ^%Wy?C2(D4Wy9^fr 
^ftgP^n:y^C2<D^i^^^-lRlWLfcD^^ 

o o^«9, ^^ti^ClcD5^a^g^^^n^^^(^DLL^a^C3^^ 

[0062] < n^^e— K {vy?Jri/Wi\¥) > 
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[0063] _h|Elbf^A201^*5V>-C. ny^t- K^^Mi^H'l^/MOfcofcl^ns^gL 
/^#RCEN^rtfP^ny^C2i:<D^3ffi^ (AND) &ko1t&-%r&W&?W?C5k 

[0064] £yeJt!fcEIJi&300fc:-t\ M^Ps^CS^fU l!M^jy^C6(D{£fg/^}iv^ 
U 31M^n^^C6^, Klf^ny^C43as=j— ^^1^[hI{^400(Z)=3— ^fVWt;W 
py^- KtC^ff bTd^^^<Dlb^ny^C4f*rt^^a5/^C2(D4o g (©571 

-fe/V501*3J;tjy5— JB®iai&200SrllMlCjiofeSfe©jB5E^tiy^C6tt»S^lMSIi 
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[0065] ^^Bmg&300«_h|Elbf^A302(D^(J^^^^^5V vTff-!§-(ff ^-COAPLUS. 

ft ^-COAMINUS, ff ^-FINEPLUS, ft ^FINEMINUS, ft ^-EXTRAMINU 
S) &M£)-r% (lbf^A303) o 

[0066] 3— xmMMffi400&£XP7T^MMB&500X*n&fa&&m&300<Dm£im 
^-(ff -^-COAPLUS, fl-^-COAMINUS, ff ^FINEPLUS, ff ^"FINEMINUS 

300(Dt±i^fa -8- (ff -^-extraminus) Sr^ttT^r^^V W-fe/i'SOiSy 
;*£*5!bffrHf 5 («jf^A304) „ r<zvW^£*3»)f£te. =»— *5gMHIB&400 

[0067] ^jg®[US&4OO^oJ;T3VT^^3aM0S&5OO-e^ N £yEit$£[§!j&300^£>tiJ 

US) (»f^A305)„ 

[0068] n^^^^^vtcmi^^i^^n3^y^Kim<DW\^xmn^ti, ?w?m 

-f%> («jf^A306) o 
[0069] .XHH-TSbft^ 

[0070] DLL|lIj^6}*DLI^^— ^VHf ^EN<D37lT9^^^SftTDLLlb^?r*l-Ti" 
§ (tbf^A401) o ^—Xhi/l/?V^XM&ttiVl£ifc<Dmi¥m^ty%/<4zf : 7'{> 
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<D?^^yy*%:%YoX\ ^ 0 
[0072] ^JIT, DLLHI^^lCoV^igSlSr^flgboolftM-rSo 

[0073] <mwm9&> 

<Dm)$&^irm$&mx&z> 0 

[0074] <])±ybWii¥> 

[0075] ^n^^M[Hl{^2^^/^— ^h^^Mf^ST^NAND[HlS&101^b-C^y5/7V 
n^lll— 117^#t|^$^ ^y-z^n^in— H7^Uir5/hi-^(l)]^B101) 
o ^|B#^NOR[aI^152^L-Cte^[Hl{i&(f^SJ;bfe[lIS&300 N ^— ;*j§M[Uji&400 

o 

[0076] <^n^^^— y/vWii^> 
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±mV^ybm< / Elk. y^yZfyn^ll5(Dmti(DRm\m -^(ff -^SlOl) te"H'V 

±S (is -^-S 102) te"H'V^</M^3 (SjfNB201) o 
[0077] NANDm^l02ia^it^S102tti^^—^m^M(DR^m^A±l^tl, 7V 

— KHfl£6) (»jf£B202) o 
[0078] -?:<DfL n^^e— Kff fM^'HV^y^t (EI3#M) % ^nyM^- ^>Wf 
^-ENl^"L'V-</V(^Vir— ^/V) t£&5£|^B#{;iNAND|gi&103£:frLTn^ 

203) 0 

[0079] NAND[Hl{i&104^j;«9^y^^ci^lll — 113}3^— XbTM&im-^'STlCX&y 
±vhm>. Py^-mW"L" (UJW^^-K)o^rs1««bTyir5/h^H 

111— 113©y-fes*3|fcmtt#|Sfc$*'U rt»^:?C2<D:kT^^LTtfjf^P?l 

[0080] <M^~ K> 

_hfBibf^B202-e^n5/^^— ^/Hf-8-ENl^"H , V-</k^^«9 N £tb^f*J§l^n 

^C2^<l.''w</M^3^^J;«9, RS9s^l6i;Srfes*U -^ffl^te"H'V-< 
/M^5 0 r<D"H'V^/V(D^n^^^ir^hMS^VWl7l*Dj:7j?^— jg®2 
00^ii<9, ^ny^ffl^^W^172Sr^L-Clb^t25/^C4^5(ibf^B301) o ^ 

-fey Hif-fW 171 SrKitfe© ft^©S S ^ iSo HJSi'f b*— KT?tt=»— ^ jgg£ 
HIg&400(D^-eBr^jg®(DfltSr^:^-r^(D^*J-bT, nyn- K"Ctt=»— ^3S2£ 
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[0081] RS9^161{*. "tyYfrhWriyVWZ-. 7i;s'^7njx7 p 119©W^7({i#S103 

4ttlM3BIB0V'Vi'.*&&3o 

B)#B303) o jfc*3 N r<D#^i£^{f ■B-WT<D5i_h«9'C=»— *jftffi[IIB&400£>II&fca5 

^Uv ? ^402^#^iAti' o 
[0082] <Py^-K> 

y^yaot, I7^>35/h/VV^^[Hl{^173(Dt±iij^^ri^t±i^ir^^l7 
2^VXWlW&v-y?C4lZfeZ> (lb^B401) o 
[0083] <BIAS ONlbf^> 

$£>l^ fljIJ^PHlg&OBIAS ON(^lt5»^^Kt5o =>—^j1^[1|{^400*5J; 

[0084] ff^lll^"H'V^/k^/ c e§^,fip^BIASF3^3g^^^"H'V-</Vi/ c e§7tfe. 

i5^BIASONOfi-^S 1 1 ^I^J^ChV^^I) , / WT^^HII&SrON l£ 
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i-6(ttf^B501) o 

[0085] it ^lll/^L'V^/MOfeS^ @ij£BIASF3i2"L'V^</]^&5tf5, °?})yzt7vy 

?<Dm\-iW &BIASF1, BIASF2«#K:"H"W</W:>fc»^ ®J,£BIASON<Dff-5§-S 
112h\H^ti^C2(D3^ti^(Dm^"H"U^/V^mJjir^(Wii¥B502) o ~t?£t> 
ib, ffi^BIASON(Dff ^S112^ff ^Slll(D37:_h«9-e"H'V^</P-^(9, 

[0086] </^— ^h^T> 

(Hjf^B601) o y 2 VWl31^NANDHIS^105{*'fBr^^(D^ia-CfS-^ 
S 1 1 1 ^"L'V^/KDAfX (t>tf ) ^^^Lfc^^-^cDy^X^^^LT^ffi^ 

[0087] :?y5/:/:7P^:/ii5<DA^;^"H"£^ 

"L'V--</V^§(l!]ftB602) o P fc g§^n 5 /^C2^"H , V^</KD^rBl-e$)§0-C\ /n 
— ^^^141^bTff ^-S102^"L'V^</k^^f9, ^/Hf ^EN2 

^« L »w</W^S9, »]^ci5/^C4(Dm^^#iti-§(»]^B603) o irftfrlb, it 

^-s 1 1 1 a* scT^o-cd*e>^*-e©ibf^ri2^^/^3fet) , ff^-s 1 1 i<d37:t*9^£> 

[0088] $fe^^y^^a^ll6, 117{^J:«92i^^/KD^^^^r^(9, 7!J^7n5/ 
:/ll7<Dft7J# s, 'H"W</k£/£<^ NOR[H{^152^irrbT^y5/7Vti5/7°lll — 11 

MIU{^400^o it^Vr-r^ja® [U^500^yir:yh-f § (U]^B604) 0 
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[0089] <iz:T ( 9t7>->35/h^^/^^^t!]f^> 

[0090] m^^is tWT^A^SfTlOlia^^ll^ »^iZ^ff -^WW^T^i: 
, A^^TIOIOA^^T/^, m^^T103^"L'V-</k(Dr7^ 3 iyh/^ 

-</V(D b% m^S^Tl 03<£> ^"L'V-</V^5 (KjfEB702) 0 

[0091] <y5:-ag®nn&> 

[0092] y-fes/Ml ^-RST^fc«#^3A^-ff tWT^ a H B (^i, MmV^yHt 

^"l"^(9, ^VWIlI^202&OTM^[HlS&203(D^n5/^ii&^y^h-r ; 5o V 

[0093] ir^^201^a^^— Kff^" L 'V-</KZ)B#(M^^— KB#), El2tf>»P 
IlI^100^^#fc^$^i!]ft^n^^CF^VW[lI]^202--#fc^-r^ o 

[0094] UM^M^203iiWMMm^203^<DAtl("U' , i^.^"V , (Dm ^-S201, S202 
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, S203) Km<5%MMM£ffi$&TZ>o Z.<Dm&&\&m8-Zh9 ^ NANDH1S&221 — 2 
28(DV^tt^^lO(D^^T(DA^^"H , V^/k^oTK^^ < X'V^:/V^^<9 N -r 

^^—^XK^tiX"U"U^</Ut^o ^Ps^hW'*— ^211— 21S(Do%^X 

o 

Wm^ln\$&^CD AijS201, S202, S203te, H?]— ^s^ft ^fflSc£tv5fEfe^ 

i-*u*. m^m^m^imm^^txmmmi-^t^x^, m^sRA 

[0095] -tu??204fewy'ze— Kff ^'X'V^/WDBt^filHb^e— KR#h Xts^— * 

[0096] <^BJ:bKIlII^> 

fem2(DmBst^m&<DM)&&^i-m$&mxm, mio^m^iiLmit^mm^i 

MMM&^lrmXfo&o Bl9cDy-fe^Mf ^-RST{^y^^Vn^308— 312 

[0097] {iffii:bK[HlS&300^^^a^^C5i3gM^n5/^C6(Dfiffi^J:bKi-§ o 

100^^P^f^n^C2(D3^a^^^l[Hl(DSiJ^m^$^ft^-efcSo 
[0098] yir5/Mf ^-RST^i«9, ^^[Uji&308— 312, RS7Vy?*7vv7 J '\n\$£302RXf 
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N^A^$tb§(ibf^C101) o ^<DNAND[Uf^301<Dt£§iJte, |*lg^n^C2<D3^ 

[0099] ^Jp^n^^M^— ^VHf ^RCEN^^^- ^Vk ("H'V^/^) (DB# N 311®^^ 
C6^RS^U5/^Vci5/^302^AiJ$tb, RS^y^^Vn5/7°302(Dt±i^ (ft ^-S30 
1) fi"H'V-</k^§ (ibfN3102) o 

[0100] i(DRS^y5/^Vn5/^302«S^^n5/^^— ://Wl ^RCEN^"L'V^;Vi^ 
§^^-eyi?5/h$ttTff^-S301{i"L , V'<7V^§(t!)^C103) o 

[0101] ^^^^^C5^ < X , V^/^(DrH1(X^^^^C5(D57:Jl^^^^g|J^bTV^^V^ 
) te5^[e]{^303— 306fi|fi^(D^t8-eRS7y5/^t25/^302(Dt±iij (ft -^-S30 

i) <D"H"u^vmmi!ktem£ti% (tMtci04) o 

[0102] mm^y^C5^"U"U^./VKf^t, ^^HIS&303— 306^^C^(7^) , 

•^»0#^-eRS7y^^Vc25/^°3O2(Dm^»'feat^ih^ (IbftC105) o 
[0103] ^5^0E&3O3— 306(Dfip^N303— 306(Dfjt (ft ^S303— S306) #S{£WJ 

^IU^307^A^;$^(I!]f^ci06) o jfc*3 s ^c^r <DWti<Dim ^m^Mm^(D 

b$3<9-?fo&o rS303 = lJ«^— ^3S®[U^400^i^^^_hgv\ rs304 = 0j« 
~7T4^m£ 0^500;$^ 1 JS^jIV \ TS305 = Oj ^T-T^3lMISI{^500^ l 

rs306 = lJ«3^ilM[lI{^400^i^W-b3SV\ 

[0104] {i^^ij^tii^soT^-^^^m^^^atm^^^^^Tjb^ (mio#m) 

, 75^-[Ug&303— 306(D^§-t±i^)(ff ^-S303— S306h =»— ©1^400;^ <Z) 

ft ^-COASELO, COASEL15, :ioi^Vx^J§M[SlS&^'b<^f§ ^FINEREGO, 
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PLUSF, CMINUSF, *5«tt^7r^>'3llMlHlB&500S^!l^i*57C^5fc5'fi-^'FPLU 
SF, FMINUSF, EXMINUSFSrW^;i-5(ibf^C107) o 

[0105] r<D^^j^ia^(m^^iHi^)<D^a(^m^fi^d s T^>r^"i w {-^ 

^2p^d 5 /^C5^|p^N306^-eilJjgL('ff^-S306 = l)^^off ^-COASEL15^ 
0(3— ;*^M[IIB&400©S## s 15^fcV^<D#£\ ff-^-FINEREG^l-efi-^FP 

LUSFdU^o7^»^(7T^^jlMllIB&50036^<?5ffi : *>{f)-CfcSo 

ft -^CMINUSF (=— ^5g38£0J&4OO©^i^^^) fcllLTtei&Ojifl-efcS 
0 ^2p^n5/^C5^tp^N303^-eilJatL-CV >&l ^ (ff 4§-S303 = 1) j&vofi ^COA 
SELO^O (n— ^ig® mB&400O^^*S0-e^V ^ £>#£\ ff ^-FINEREG^o-C 

ft -8-FMiNusa5i£&ofcl§^ (^r^jS^lill&sooa^tfxHf $rf ) -cfcSo 

[0106] ft ^-fpulsf (7r^5S®lHllS500©aS!i^/9^) fcB8LTtt&<£>jft«9-Cfc5o 

^ (ff ^-S306 = 0) i^ffcot, ft WlNEREG0^0^7t{*ff ^COASEL15 
NREG^0(Di^-efc§ o 

ft ^-fminusf (7T4^MMm$&500<D£kWc^4-i-^) fcilLTfiafceDiilJ-cab 

§ 0 ^P^n^C5^^N303^-e^lJjtb(ff-^-S303=0)i}^N304^-eSI^L 
TV > (fa ^S304 = 0) f«ot, ft -g-FINEREGOtf* l^fcfSff ^COASE 

o 

ff^EXMINUSF^||LTte^<DM9T&>§ 0 ff -^COASELO/^l^ofa-^FIN 

ereg^o &~x&tem96&£TF7TJ>MteMf&<DMtt*o80 -x?mm?w?c 

5tfSgfi,&N3043re£lJjSLTV ^ (ff -^S304 =0) (D#^-Cfc5 0 lSff "^EXMI 
NREG^l[^5i, 8S^N305*-eflJMLT(fi-^S305 =0)f^^N306*-ef!j^ 

LTi > (ft ^-S306=o) ^^^^-r^^Wofii^^-t-So 
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[0107] )&*5 % S^n^C5^gfi^N304^-eSJ^L(ff ^S304=l)l5,&N3053reSJ 
^n^C5»®^n^C6<Z)^^^oT^^,fiffi^J^[mj^307«m^^fT 
[0108] ^^Jj£|lIf&307fim^t?^rlHlK'efe5^i:d^. ^ig® 0^400*5 £tj? 

f^C108) o #7S>^®i&308~ 312tt^2p^n 5 /^C5^jgM^X.7 v cff^-S307^« 
H'V^/V(D^^^^|^IJ^[lIS&307(Dm^^^ t 9iAtp(li]f^C109) o o*9. S? 

^mj^308— 3i2ri^*Bfusiai&307©teiB^jje3i§*srst5jitfo 

[0109] ^<D^, »^n^C5^"L'V-</MC&o-C, jg®/^tt-^$*Wb{f ^S307^"l 
'V-</M^3^ 7^[Uli&308-312^PflC§(^@^J^^^^) (ftf^Cll 
0) o 9^[U^308— 312(D^^^«AND[U{^313— 317^^^^-C*5 

«9, l^v^^ffjlj^fft -^-COMPOE^io-Cff ^-COAPLUS, COAMINUS, FINE 
PLUS, FINEMINUS, EXTRAMINUS#S[±5;f/$;fi,<5 (lftlf^Clll) 0 

[0110] JifB<D^^^f|ilJ#0{^COMPOEfiRS^y^7Vn^°318^j;o-C^^tv§ 
o i<DRS^y^^^^318(Dll|]f^{i^^n^^C5(D57:T i 9"e^h (COMPOE 
= "H"h ^n5/^C200-ey-feyh(COMPOE=L)-T?*)5 o ^d5/^C200fi^2p^n 
5^C5j&*a— ^^[H{^400§riioTjgM^-^x.^fcff ^-efcSo fiu NORHI 

[0111] ^3SM[U{i§> 

[0112] 3— ^MMB9&400^ ±£ELfcJ;5^ 3-^f^Wt;H01i:n^^4 
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[0113] rmsi>fb^E— Kj 

5Sa£|lI8&200d^A^7$*b5S[if^i3y^C4H:lS @ xf^W^@K4 

10(Di^^-INl^A^J$tt, NANDIU{^451*3J:W^/^— ^m^A21\Z.W^fl 
[0114] mif, ^431{i$lJ^][lI^100^^#k^$tt^#^aA^ff ^WTt 

V7Y'(>^—?431, NAND[UjB§452, ^[Ug§422, ^oXXlh^^T^f 

— h442^bTS^OUTl ^ffi^£;fx5 (Uj{^D103) 0 

[0115] Sffi^OUTl iiDc^On 1 0(D#f^IN 1 i^^c$ fhX V ^ 

WfV [U{^4 1 0 td«#CfciS£ tl%> (»f^D 1 04) o 
[0116] ib^n^^CF^ffi^$tvT^^l^n^^^*^^^ff^WT^"H , V^/V^ 

?)i:(ll|3#B?J, ^n^K-r^— ^431^|3C. ^n^K-T>-/^— ^432^ ^flv^^e 
^<DH#^^(Z>NOR[I1^456<Dffi^S40m, fL&P401:&J;tJ?fifj,<£P402<D35^ 

o 

^^,NOKm^456(DmtlS401^"U ,, U^Vtf^^m^mAP401^XXim 
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— ^^VWl^v ? ^^[U{i§410(D^^P402^-e^lJjtbr*D'9, fifi^P402*-ePJ^L 
T^imiftWf©^- W^v ? ^[lIS&410(D|p^P401 ^JjtLTl 

^> ww^^iaj8&4io<DfBr^H a ^^Mi-s^^^^^ij^L-cv 

[0117] t#jA^^WT^"HV^-efe§©-e^n5'^K'l'^^ ^433{*^V>T*5«9, 
A^JlN5fiU-fe^hfflff tt&otr©l$l4"L"-efc5©Tf, (ft ^-S405) (Dfit 

WWv ? ^^IlI{^410-e«fiP^P403(Dft^"H , V-</k-e$>i9, _hfE^#73^57:L-C 

v ^■7 s vww^^liljs&4io-ef*"L'V^</v-efc^) 0 

[0118] ^<D^^\ P^- KI^J!ltfcffiJtt{EiaiS300d^6>ttJ^7$H5^#COAPLUS*5j; 

Ifft ^-COAMINUS7)S"L'V-</k-eS>«9, ^P^K^<- ^434, 435}2EI|C-CV> 
3 Q ^P404<D{iIte»#j£^f -8-WT7jSMfeb/'"L'V-</k^^o-CV^(D-e 
^n^K-f^— ^436, 437^|3C-CV^o ££>&^ ^^P404<Z)'fa:^^^tL-C" 
HV^yiot^n^^My/^ ^438^||V^T*5<9, ^bff)O|fi^P405(Dft^ 
S^Lfdg^75/^-r^)(»f^D108) o HP^ #^^fl^WT^"H'V^/V^m£ 
P405(Dfit7j^^i-§ (V tL7>10<73=3— ^> WfVv^CSlj^^'H") frK 
i^OUT3(Z) ft;7J te^fbb&V \ 

[0119] #tiA^t^WT^"H'V^/V^7^ofc^^n^^^^#^^^f=^WT«"L'V 
-</V^^(g|3#M) 0 itU££<9, VxiyVY^^— ^433OTC, ®J,&P404<Df[I 
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02 ^H^Sf^Etllfc^l:^ 
[0120] |*|B#^ ^^P404(Z)ft^"H'V^/k«k^§(D^ci5/^K^^^— ^437^^^:, ^ 

^402^*^3Amfdi:«^oUT3^tii^$^ (»^D1 10) o 
[0121] #^^^m^WT^"L'V^/k^^o7^[t:^^f|jlJ^[lI{^100d^S^-IN2^"L w 

432-^m^ti^y^v^yh^n^ (mftm 1 d 0 

[0122] rny^^— K(M^n^m^J)J 

Jfcfc, =»— ^3S38Eia*&©ciy^— KdDJH^oy^m^;) ^*3it5»f^SrlftKi-5o 

[0123] tbf^ny^C4^10 g ©=x— ^VWl^^[§li&410(D=i— ^Wt/HO 

V^f*\ S^-OUT3<Dm^f*"H"-e$>«9, S^OUT2<7)t±i^^NANDllIj^45lSr 

ny^jE^§B4HSr^L-C3— ^ag®HIj^400(Dm^JOUTA^J^b, ^r^31M 
[HlS&500^ttl^;$tL5 (»f^D202)„ C^OUTA(D^«^OUT2<Dfi£(D,Ki|tef& 

[0124] mif. tP^P406(D'fe^"L , V-</k^(D-C\ S^-IN1^(DA^ (MtfF?^y?C4) fit 
NAND[Hl^452^j;o-C^ih$tV, ^OUTl^tef5it£tL&l\ S^OUTlte 

o iS®Sr#-^-r«SlJ^Sri®**v ^ (»f^D203) o 

[0125] &:fc5 % 3— ^i/^^402^"L' , ^*^^tbTV^3— ^VWl/^^llI^lO 
[0126] lo g ©n-^f>W^^0^41O©n-XV^41Ot"H"^f 
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[0127] rn^^e— K {vy?3ri/Wii¥) J 

OAPLUS, ft -^-COAMINUS/5SA^$tb§(Sbf^D301) o ft -^COAPLUS&J; 
TJ^ff tCOAMINUS 1 ^ny^O"H" W^/KTV^V^-C&So 
[0128] ^+Bitt!ElHlf&30035 : »bft-^COAPLUS^SX^7$tbfc*i^, f§-^COAPLUS#S" 

^ft(^r<D=3— ^^^402tc##ji*tl/TV>Sfli[)-e*>So Lfc^ot, ft tCOA 
PLUS^"h'V^/V-C\ JLo, loftf<D3— ^VWW^^IlIj^410(D3— ^Wi^ 
^402tC##i£*;ft/CV>5^tf5"H"<D#^<D^ f5,£P405<D{iI^"H , V-</l^/£ 
§ (ibf^D302) 0 

[0129] l^n5/^f=^-COAPLUS^"L'V-</V^§^, ^ns^vft"*— *4363&S0B£ 
, ®fj&P405<^ a H"£:7s/^U-C, ^^v ? ^402^"H' , ^^^^S (Stf^D 
303) o 

[0130] 7^*3, ftf^-e=i— ^Wv?^402 d"H" jOS ##&^frTV^:n— ^VWW^*^ 

HIg&410-e^(Dj;5^^1;Sl^fTt)^o ff-^COAPLUS^"H'V-</k-e^n^^K 

^435dSPB<„ ^<Dl-Dm(D=i— ^WV^^0^41O©3- 
402^«"L"^#^^nTV^(D-C\ 8S^P4050{je^"L , V^</V^?fcS 0 ^LT, 
ft ^-COAPLUS^"L'V-</k^^^, ^Hy^hV J"*— ^436/OT^\ gS^P405 

[0131] ^!lx.fi, 5fi g ©=J— ^^W^^HIS^410(D=i— ^W^^402^"H' , ^$ 
#5&*h/"CV ft ^-COAPLUS^J;*96{@ g ©3-^fVW^^0^41O 

(D=2— ^Uv ? ^402^"H"^#^jA^tb, 5i @ ©n-^fVW^^0i^41O 
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0(D=3— ^U^^402lcm^^fhf'iU teW^* ("L") -efe^o 
[0132] {iffiitiK[HlS&300/5^ff ^COAMINUS/^Ai^tWcit^ ft -^-COAMINUS 

[U{^4 1 0<D 1 0^(Dr3 — ^> ©B&4 1 0<D$K^OUT<£> ft 

^Wv ? ^402^#^^A^tLTV^§^a:)-efc§ o L^oT > ff#COA 
MINUS ^"h'V-</V-^\ £o, lo|£CD=i— ^■t : VW1/v ? ^Ih1S&410(D=3— 
v ? ^^402^##iA^TV ^§te^"H"(DJ©^(D^, ffiL&P405(7>fj£/^"H" W</V£ 
&3(»]fED304) o 

[0133] l^n^^^ff ^COAMINUS^Vl/^y^^, iPns^hW'*— £436/OT 
D305) o 

[0134] &3o, fi|3re=i— ^l/> ? ^^402^"H"^^^iA^^^TV^fc^— ^VW^v^ 

HIS&410-e«^:(Di5^^;a^ff^t^§o ffi^COAMINUSiS ,, HV^;l/^oy 
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